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(54) Treatment of subterranean formation to control particulate f towback 



(57) A subterranean formation is treated with a par- 
ticulate laden fluid whereby particulate flowback is 
reduced or prevented. The method includes the steps of 
providing a fluid suspension including a mixture of a 
particulate, a tackifying compound and a hardenable 
resin, pumping the suspension into a subterranean for- 
mation and depositing the mixture within the formation 
whereby the tackifying compound retards movement of 
at least a portion of the particulate within the formation 
upon flow of fluids from the subterranean f or ma tion and 
said hardenable resin subsequently consolidates at 
least a portion of said particulate within said formation. 
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Description 

This invention relates to a method of treating a subterranean formation to control particulate solids transport during 

«,«w«Tnl tnnuortad solids can erode or cause signinc^ wear in ththydrocaibon product 

^ ^.^Tti^Sp^Sates must be^arated from the recovered hydrocarbons adding further expense 

10 ^ZZlSm which are available tor transport may be present due to "J^™"^* 0 ** 

neJ toXfon arrfor a. a result of well treatments placing particulates in a weflbae or formation, such as. by gravel 

Z^^Smnean formations, it is common to place partfoutat. materia* a. .fitter rnecit^nd/or 
a J^*3Tnear weUboTarea and in fractures extending outward* from the weifoore. in fractonng operaton. 
l£Z£& ca^ed^toaSae created when hydrauic pressure is appSed to these subterranean rock ^atioosto 
f^ll^rti^ aredevelcoed. Proppant suspended in a viscosified fracturing fluid is carried outward* away 
f^t£c^nEfr^^ 

ingVessure the proppant material remain in the l^eeholdinB the separated rock laces .nan 

S££nd££ SS^^^SU «mit the width or ^^^^Z^TJZ 
^SftowbacK often may be a aggravated by what is described as -aggressive- ftowback of the well after a station 
^^^o^^fowba^Veneralty entails ftowback of the treatment fluid at a rate of from about 0.001 to about 
oTSs ptSe (S^^Son of the treatment fluid, which were introduced into the subterranean torma- 

"° n R.ich ftowback rates accelerate or force ctosure of the formation upon the proppant introduced into the formation. 
The S3 to^cSTe^Toe quantities of the proppant ftowfog back into the weltxxe before doeure occurs or 
^S^^Z^^n^Z^ occurs. The rapid ftowback is highly desirable tor the operator as rt 
^ a we£^o paction of hydrocarbons significantly sooner than would resuhfrom o^ertechn^u^a 

resin^oneoMaft* I of the proppant which are not capable of use in aggressrve ftowback situations. Further the cost of 

dement ££coatod proppant is not always effective since there is some difficulty ^ ^ 
KTAnother means showing reasonable effectiveness has been to graduaJy ^^^f^^^j^ 
f^acfurino ooeration has been completed so that fracture ctosure pressure acting against ^ P" 3 ^^^ 0 ^ 
S^^SZ^^^^ before ftowback of the fracturinfl fluid and the begtontogof ^=^P^ 
Scn° ^O^^^MtbUb. however, since it reduces the production from the weifoor. until the treatment 



^iuSSdated formations, it . common to place a filtration bed of 
□resent a uhysical barrier to the transport of unconsoldated formation fines wift the pro 

^Tsuch^o^ed^avel p^rnj Operations- involve the purnping and placement of a quantity of ^ andforsand 
iXSttSStttt eomeshonti^a^rfoard ^ 
Ztotr «* to th* weHborc It te sometimes also desirable to bind the gravel partidee together in order to form a 

can pas. whB. vetoing out ^^^J^^l 
sandand/or fineslransported to the near weifoore area by the formation ftoria The gravel Pamelas may constiW. a 
Z*~«ZZt Jfch is either oartialiy cured arrf subsequently coirpletescunr^ 

TI^^^^^Z torn*** placeThas also been Known to add various hardenable binding 
proppanto* gravel packs* the i«on^ 

toceirtto the subterranean formation. The fibers generally have a length ranging Upwardly from ^ 2 rt^rrwten* 
^rC^ offrc^foout 6 to about 200 microns. Ftorilated ftoers of smaler diameter also may be used. Thefber. 
«£Sedtoarttol^ across «>n^^ 

lossinpemieabityoftiwproppartpa*!^ ^ . 
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manner achieved by use of resin coated particulate* - 

U.& Patent 5,501.274 cflsdosee a method for reducing proppant flowback by the irexxporation of thermoplastic 
material in particulate, ribbon or flake form with the proppant Upon deposition of the proppant and thermoplastic mate- 
rial in the formation, the thermoplastic material softens and causes particulates adjacent the material to adhere to the 
5 thermoplastic creating agglomerates. The agglomerates then bridge with the other agglomerates and other particulates 
to pr evert flowback from the formation, 
ttwoufo be desirable to ccovkto a more perrr^ 

to one another whereby agglomerates may be formed which would further assist in preventing movement or f towbat* 
of peculates from a weflbore or formation without signrfcantly reducing the permeabil rty of the particulate pack during 
w aggressive flowback of treatment fluids. 

We have now devised a method of treating a subterranean formation to inhibit the flow of particulates back through 
the weUbore during the production of hydrocarbons, without significant effects upon the permeabfirty of the particulate 
pack. 

In accordance with the invention, a method of treating a subterranean formation penetrated by a wefcore is prc- 
15 vided cxxTxjrising the steps of providing a fluid suspension including a mixture cf particulate material, a material com- 
prising a liquid or solution of a tackifying compound, which coats at least a portion of the particulate upon admixture 
therewith, and a hardenabte resin. wWch coatee* is coated upc* at le^ 

suspension inciuding the coated particulate through the wefeore and depositing the mixture in the formation. Upon 
deposition of proppants having been coated with the tackifying compound and resin material mixture in the formation 

20 the coating causes particulate adfacent to the coated material to adhere to the coated material thereby creating prop- 
pant agglomerates which bridge against other particles in the formation to minimize initial particulate flowback and the 
hard enable resin subsequently consolidates the particulate before and during flowback. 

Th e coated material is effective in inhtorting the flowback of particulate in a porous pack having a size ranging from 
about 2 to about 400 mesh in intimate admixture with the tackrfying compound and hardenable resin coated particu- 

25 lates. 

The coated material is effective in consolidating particulate into the form of agglomerates in a formation as a result 
of a fracturing or gravel packing treatment performed on a subterranean formation during aggressive flowback of the 
treatment fluid. 

In accordance with the present invoitioa a liquid or solution of a tackifying compound is incorporated in an intimate 

30 mixture with a particulate material such as conventional proppants or gravel packing materials together with a harden- 
able resin and introduced into a subterranean formation. 

As used in this specification, the term "intimate mixture" will be understood to mean a substantially uniform disper- 
sion of the components in the mixture The term "simultaneous mixture" will be understood to mean a mixture of com- 
ponents that are blended together in the initial steps of the subterranean formation treatment process or the preparation 

35 for the performance of the treatment process. 

The coated particulate or proppant material may comprise substantially any substrate material that does not unde- 
sirably chemically interact with other components used in treating the subterranean formation. The material may com- 
prise sand, ceramics, glass, sintered bauxite, resin coated sand, resin beads, metal beads and the Ike. The coated 
material also may comprise an additional material that is admixed with a particulate and introduced into a subterranean 

40 formation to reduce particulate flowback. In this instance the additional substrate material may cornprise glass, ceramic, 
carbon composites, natural or synthetic polymers or metal and the like in the form of fibers, flakes, ribbons, beads, shav- 
ings, platelets and the tike. In this instance, the additional substrate material generally wil be admixed with the particu- 
late in an amount of from about 0. 1 to about 5 percent by weight of the particulate. The tackrfying conpound conprisee 
a liquid or a solution of a cornpound capable of forming at least a partial coating upon the substrate material with which 

48 rt is admixed prior to or subsequent to placement in the subterranean formation In some instances, the tackrfying com- 
pound may be a solid at ambient surface conditions and upon initial admixing with the particulate and after heating upon 
entry into the weibore tor introduction into the subterranean formation become a melted liquid which at least partialy 
coats a portion of the particulate. Compounds suitable tor use as a tackifying cornpound comprise substantia^ any 
con^oind which when in Ikju^ 

so particulate which fariftates agglomeration and wil increase the continuous critical resuspenskxi velocity of the partic- 
ulate when contacted by a stream of water as hereinafter descrtoed in Example I by at least about 50 percent over the 
particulate alone when present in a 0.5 percent by weight active material concentration and increase the initial critical 
resuspensicn velocity by at least about 50 percert over the particulate afar* Preferably, the continuous critical resus- 
pension velocity is increased by at least 100 percent over particulate alone and most preferably at least about 1 50 per- 

55 cent over particulate 4one and the initial critical resuspension velocity is increased by at least 75 percent and most 
preferably at least 100 percent over particulate alone. A particuiarty preferred group of tackifying conpounds cornprise 
potyamides which are liquids or in solvent solution at the temperature of the subterranean formation to be treated such 
that the poiyarrides are, by themselves, non-hardening when present on the particulates introduced into the subterm- 
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n«an farmatioa A parlicularty preferred product is a condensation reaction product Mrnpnsed of ccmmeraaJy avaJa- 
N?^^^a^rr^ Such commercial products include compounds such as mixtures of C* dtoasc aods 
^^^^T^^d^nZi andateosmai amounts of monomer adds which are reacted with 
conta " lin0 *T2 Sl^^idVsvn^cacids produced from fatty add*, male* anhydride and 

S&r^y IrSLier The reaction products are available from, for example, Champ** ttemrcal., mc ^ 

toZLsl tj»,»lyanttesofthepre«ertir^^ 
We S^^^^rrJ^ fur*****- p. motocuto** a »«■ S^TSe 

3^S!Wpo.yad* and po^ctona. amine. are £ro*K«l*fo a ^^^Sr^ 
miidty exothermic formation of the amine salt occurs. After tracing, heat * appbed toP^e 
a^l^ of the polymer me* lypo*^^ 

no^r^Th. rrxstecuter weight and final properties of the polymer are controlled by choice and ratfort feedstock. 
^^Tl^S^ol rrxKxrfuS acid, and amines to terminate chain propagatroa Qf^jT 
^ ^^Zl^^Z^ta nrevent runaway chain propagation. Unreacted amines can be removed by disMto- 

a^lS^c!^ Tn. condensation reaction ^^j^^^^^^^ 

l^^Taa^Fto about 450»F under a nitrogen sweep to remove the condensed water from the reaction. The 
XSnS ^J^^X examine, die^enetriarrtn^ toethyten. tetmamine. amino ethyl c*er- 

^ThTpZrSes can be converted to quaternary compounds by reaction^ ^™ *™2£"5 
benzyteNato^d^ 

wHhS Sed hthe treatment fluids. Quatemization of the tackffyinfl compound an reduce effects 

££^VZ£* and reduce or mNrrize the buffer effects ofmec^^n ^^ado-^ 
Additional compounds which may be utilized as tacWfying compound ir^Bqu* and solutions of. for example. 

and oeneraly from about 0.1 to about 3 percent active material by weigM of the ojiantityrf 
c^Trt^irSely admixed. Prefer** the tackifying compound is ™ *^ * 

a^lSp^oftn. r^et which feto 

to the partfculate. At least a portion of the taeWfyiiio conpound iiitroducsd wim 

^Zt^Tc^^Z^Z^ » other expound capable of being at ieastpar.a.y 
JT^SSSiriSiS to a Ngher degree ^P^ m 2£2 r S 
Sd. P^-aWeresins of both the resole f^novotectyp* uroa^afo^ 

apoxy resins, furfuryl alcohol resin, and the fike. The curing may result from heatorg * 8 '^ to ^^^*** 
^as^oourwit» the resole rosins « by the a^ 

as the/esote and noveJac resins may be utilized wherein sufficient resole resin is 
SSSSS i p^erSorTin the novate resin, various res*, are descrfoed in for example U.S. Patent. 
bSwuM S? SSS and 4.888.240 the entire disctosures of which are incorporated heroin by reference 
t1£ato!?ar5^^ 

S^wS^2£ wISicTe^suchaV^esin 1866" from Acme Resin Corporation. Borden Division. Forrest 

Resins such at "Bakeit» 9282 FF* resin atoo availal^ Advance Resin Systanis. 
^^"•Sw*tf»p»*t^ 

ticulate, Preferably the resin is admixed with the particulate in an amount of from about 0.05 about 1.0 percent by 

lized with the resin to harden the resin and form a « 5n6ofc ^^' M .P^^V - . ^ r1 ^ lInta intrfV * lc ^ 

The liquid or solution of tacWyfo^ 
the subtend fonriatkin to Hmtt or prevrt 
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hardening and consolidation of the particulates by the hardenabie resin. 

In one^rnbodiment, the tackifying compound, when comprised of pdyarnides. may be admixed and contacted with 
a material that has muffi-functiortal reactive sites which are capable of reacting with the tackifying compound to form a 
hard reaction product which consolidates the agglomerates formed by the tackifying compound. A -hard reaction prod- 

5 uct" as used herein means that the reaction of the tackifying compound with the multifunctional materiaJ wfll result in a 
substantially nonffowabie reaction product that exhtorts a higher compressive strength in a consolidated agglomerate 
than the tackrfytng compound atone with the particulates. One means of evaluating the consolidated agglomerate to 
deter nine whether an increase in compressive strength has occurred is through testing with a penetrometer. Samples 
may be prepared comprising particulate coated with the tackifying compound, multifunctional material and an admix- 

10 ture as described herein and peietrometer readings can be made using equipment such as a PWQ Penetrometer from 
Precision Scientific Company. Chicago, fllnois. Comparison of the penetrometer readings readily demonstr at es the 
change that has occurred as a result of the reaction, tn tftis instance, the tackifying compound also functions as the 
hardenabie resin. The materiaJ having muhHunctional reactive sites include compounds such as aJdehydes such as for- 
maldehyde, dialdehydes such as grutaraldehyde. herriacetais or aldehyde releasing compounds, diacid hafides, dihal- 

15 ides such as dtohtoridee and cxbromtdes, poryacid anhydridesa such as citric acid, epoxides and the like. Preferred 
cornpounds for use with poryamides comprise furfuraldehyde. glutaraWehyde or aldehyde condensates and the like. 
The multi-functional compound is admixed with the tackifying compound in an amount of from about 0.01 to about 50 
percent by weight of the tackifying compound to effect formation of the reaction product Preferably, the compound is 
present in an amount of from about 0.5 to about 1 percent by weight of the tackifying compound. 

20 The liquid or solution of tackifying compound and hardenabie resin generally are incorporated wfth the particulate 
in any of the conventional fracturing or gravel packing fluids comprised of an aqueous fluid, an aqueous foam, a hydro- 
carbon fluid or an emulsion, a viscosity ng agent and any of the various known breakers, buffers, surfactants, day sta- 
bilizers or the fike. 

Generally the tackifying compound and hardenabie resin may be incorporated into fluids having a pH in the range 
25 of from about 3 to about 12 tor introduction into a subterranean formation. The compounds are useful in reducing par- 
ticulate rrwement within the torn* His to be understood 
that not every hardenabie resin or tackifying cxxripound wil be useful over the entire pH or temperature range but every 
compound is useful over at least some portion of the range and indrviduais can readily determine the useful operating 
range tor various products utilizing well known tests and without undue experimentation. 
30 The liquid or solution of tackifying cornpound and the hardenabie resin generally are incorporated with the particu- 
late as a simultaneous mixture by ffitroduction into the fracturing or gravel packing fluid along with the particulate. 

Fracturing fluid slurries are introduced into the subterranean formation at a rate and pressure sufficient to create at 
least one fracture in the formation into which particulate then is introduced to prop the created fracture open to facilitate 
rryctocarbon production. Gravel packing treatments generally are performed at lower rates and pressures whereby the 
35 fluid can be introduced into a formation to create a controlled particule size pack surrounding a screen positioned In the 
welbore where fracturing of the formation may or may not occur. The particulate pack surrounding the weltoore then 
functions to prevent fines or formation particulate migration into the weltoore with the production of rryotaairbons from 
the subterranean formation. 

The gravel packing treatment also may be performed without a screen in the welbore. In such a screenless com- 
40 pletion. the fluid generally is introduced into the weflbore to fill the perforations and welbore to a level above the perfo- 
rations and permitted to consolidate. The consolidated pack can then be drilled or reamed out to reopen the bore while 
providing a consolidated pack to screen fines and formation particulate from migrating into the weltoore. 

The tadofying compound may be introduced into the fluid before, after or simultaneously with introduction of the 
particulate into the fluid. The liquid or solution may be incorporated with the entire quantity of particulate introduced into 
45 the subterranean formation or it may be introduced with only a portion of the particulate, such as in the final stages of 
the treatment to place the intimate mixture in the formation in the vicinity of the wedbore. For example, the tackifying 
conpound may be added to only the final 20 to 30 percent of the particulate laden fluid introduced into the formation 
and the hardenabie resin may be added to only the last 10 to 20 percent of the particulate laden fluid. In this instance, 
the intimate mixture wil form a tan-in to the treatment which upon interaction within the formation with the particulate 
so wil cause the particles to bridge on the aggtomerates formed therein and prevent movement of the particles into the 
weltoore with any produced fluids. The tackifying compound and hardenabie resin may be introduced into the blender 
or into oiy ftowiine in which they wfl contact the material to be at least partialy coated by the ccfTpounds. The com- 
pounds may be introduced with metering pumps or the like prior to entry of the treatment fluid into the subterranean 
formation. 

55 In an attentate errtoo*rnent to 

resin prior to admixing with a treatment fluid and the other constituents for use in a subterranean formation. In some 
instances, resin precoated particulates may be utiSzed and the tacfcfytng compound then would be added during per- 
formance of the subterranean formation treatment Depending upon the type of resin coating emptoyed, a catalyst then 
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would bo added to Ihe treatment fluid or introduced in a flush fluid or the like. 

Surorisinaty it has bean found that use of the method of the present invention can produce hioli oerm^ 
ne*^end^from weftbore perforationa back into prcppant packed fracture, created in the subterranean formation 
which thamnay b« consolidated. Control of the flowback rate of the treatment or formatwn fluds from me writers can 
be usedtoprovideaeor^ed erosion of the treated p 
flowback rate is consoled so as to provto^ 
round btfoeneralytsmairrtainedbel^ 
tJorTofcarticutatefromto 
aturinelirtto toe particulate^^ 

bore. After the tunnel is formed, the haidenable resin consolidates the reinaWnapart^ 

bility passage or tunnel from the formation to the weibore. 

Reteen^ ia made hereafter tothe aeeompa^ 
teat apparatus utfced to deterrr^ the criticaJreau6p« 

ria *' to further illustrate ihe present invention and not by way of limitation, the following Examples were provided. 
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The evaluation of a liquid or solution of a compound for use as a taddfying compound is accomplished by the fol- 
lowing test A critical resuspensionvsfocityte^ 
be coated. Referring now to r^el. a test apr^ 

V4" glass tee 10 which is connected to an inlet source 12 of water and an outlet 1* disposal Ine Is blocked to flUdflow 
A water slurry of particulate is aspirated into the tee 10 through inlet 12 and collected within portion 16 by filtration 
against a screen 18. (When portion 16 of tee 10 is full, the vacuum source is removed arrf a plug 20 is^ to seal toe 
end of portion 16. The flow channel from inlet 12 to outlet 14 then is swabbed clean and a volumetrically corrtrolled 
pump such aa a "MOrNO" pump, is connected to inlet 12 and a corrtrolled llow of water is initiated. The velocity of the 
fluid is slowly increased through inlet 12 until the first particule of particulate material is picked up by the flowing water 
stream. This determines the baseline for the starting of the reauspension velocity. The flow rate then is futher increased 
until the removal of particles becomes continuous This determines Ihe baseline for the continuous resuspension veloc- 
ity. The test then is terminated and the apparatus is refilled with particulate having a coating corresponding to about 0.5 
percent active material by weight of the particulate applied thereto Similar trends generally are seen in the results when 
the concentrations tested are from about 0.1 to about 3 percent nowever. the 0.5 psrcertlev^ 
fared application rarige is prefened fa standard 

point of particulate removal and the velocity at whi^ renwwal beconw confinwus. 

The percent of velocity increase (or decrease) then is determined based ipon the Initial or continuous baseane 
value The results of several tests employing the preferred pdyamide of the present invention, and conventional epoxy 
and phenolic resins known tor use in consolidation treatments in subterranean formations with 12/20 and 20/40 mesh 
sand are set forth betow in Table I. 



TABLE I 



Test No. 


Particulate Size 


Coating Agent. %V/W! 
Particulate 


Percent Of Veto 


city Change At: 








Starting of Sand Partide 
Transport 


Continuous Sand Trans- 
port 


1 


20/ 40/mesh sand 


none 


0 




2 


20/40 mesh sand 


1/2 percent pdyamide 


192 


222 


3 


20/40 mesh sand 


1 percent poryairide 


[ 271 


391 


4 


20/40 mesh sand 


1/2 percent phenolic 


-0.5 


6.5 


5 


20740 mesh sand 


1 percent phenoic 


-9 


-6.8 


6 


20740 mesh sand 


1/2 percent epoxy 


-9 


-1.2 


7 


20740 mesh sand 


1 percent epoxy 


52 


^22 


8 


12/20 mesh sand 


1/2percertpcryarnde 


228 


173 



48 



SO 
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TABLE I (continued) 



TestNa 


Particulate Size 


Coating Agent %V/Wt 
Particulate 


Percent Of Velocity Change At i| 








Startina of Sand Particle 
Transport 


Continuous Sand Trans- 
port 


9 


12/20 mesh sand 


1 percent poryamide 


367 


242 


10 


12/20 mesh sand 


1/2 percent phenolic 


42 


22 


11 


12/20 mesh sand 


1 percent phenoic 


42 


13 


12 


12/20 mesh sand 


1/2 percent epoxy 


48 


30 


13 


12/20 mesh sand 


1 percent epoxy 


38 


18 



15 

The data dearly illustrates the substantia} increase in the critical resuspension velocity of a particulate coated with 
the tacMfying compound in comparison to other known formation consolidation agents which require hardening to be 
effective. 

The test results dearly demonstrate the beneficial results achieved by practice of the method of the present invert- 
20 ton wHh respect to proppant production from a simulated formation. 

EXAMPLE P 

The stabilization properties of the method of the present invention are determined by comparison to untreated sand 
25 and sand including a tacMfying compound. The f bwback velocity is measured in an American Petroleum Institute 
approved simulated fracture flow cell. The ceil contains Ohio sandstone cores having a proppant bed size of about 1 .5 
inches in height about 7 inches in length and about 0.25 inches in width between the cores. The bed is tnrtiafly pre- 
packed with 20/40 mesh sand by introducing the sand into the ceil in an aqueous slurry or a gelled fluid containing 40 
pounds of guar per 1000 gallons of aqueous fluid. The ceil is fitted with a 0.3 inch hde at one end to simulate a perfo- 
30 ration. The hole is visible through a sight glass so that proppant production through the hole can be visually determined. 
The ceil then was deaned and packed with another proppant pack for testing. The tested materials are set forth in 
Table II. below. 

While the present invention has been described wHh regard to that which is currently considered to comprise the 
preferred embodiments of the invention, other embodiments have been suggested and sta other embodiments wil 
35 occur to those individuals skilled in the art upon receiving the foregoing specification. It is intended that all such embod- 
iments shall be included within the scope of the present Invention as defined by the claims appended hereto. 



TABLE II 



SAMPLE 


PACKING FLUID 


ADDITIVES TO SAND. % BY WT. SAND 


FLOW RATE, ml/min AT 
WHICH FAILURE 
OCCURS 


1 


water 


none 


84 


2 


gel 


none 


90 


3 


0* 


1%bywtpolyamide 


180 


4 


gel 


2%bywtporyamide 


384 


5 


gel 


1 % by wt poryamide and 1 % out Baketite 9282 FP 
resin 


>3000 1 i 


6 


gel 


1% by wt poryamide and 1% by wt Bakelite 9282 FP 
resin 


>2600 2 



1 pack healed at 2SO°F tor 72 hours before testing, no sand production duing test 
z pat* healed at 180°F tor 4 hours before testing no sand production during test 
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Claims 

1. 



r^^^^^^o^Li particulate is at least partially coated by said compound such that toe 
dhlaW at least partially coated particulate is increased by at least about 50 percent 
critical ra «^*J^^ a 8 r - * SertarTv^oJsaW particulate atone wHh water; admixing with at 

r^eCS^d by said resin; ^^^^Z^^^S^ 

1 A method according to daim 1. wherein said tackifying compound is admixed with 6aid particdate in an amount of 
from 0.1 to 3.0 percent by weight of said particulate. 

3. A n^ acoordngtodaim 2, wherein said tockifyir^ 
tnOT0.25to2percertbyweigWc>fsaidparticulata 

4. A method according to daim 1 , 2 or 3, wherein said coated particulate has a critical resuspension velocity in excess 
of 100 percent over said particulate atone 

5. a method according to claim 1 , 2. 3 or 4, wherein said tadafying compound comprises a liquid, or a solution of a, 
pofyamide. 

a A method accord ng to any of daims 1 to 5, wherein said tackifying compound comprises predominantly a '^J*^!. 
apolyamine. 

7. A method according to daim 6. wherein said pdyamine ™ * "W*™**"*™- ***"■«- 

amine, Wethytenetetraamine, tetraethylene pentaamme. armnoethylprperazma 

& A method according to daim 6 or 7. wherein said tackifying compound has been quaternized. 

a Ametixxtacc^ingtoanyc*^ 

hyde resins, urea-aldehyde resins, rrwlamine-aldehyde resins, epoxy resins, lurluryl alcohol resins. 

10 A method according to any of claims 1 to 8, wherein said hardenade resin is a reaction ^uct of *e taddl^ 
c^^^ZmZo^ material comprising at least on. member selected from d.aldehydes. duod hali- 
des, dihalides, and pdyadd anhydrides. 
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(54) Treatment off subterranean formation to control particulate f kvwback 

(57) A subterranean formation is treated with a par- 
ticulate laden fluid whereby paniculate flowbacfc is 
reduced a prevented. The method includes the steps of 
providing a fluid suspension including a mixture of a 
particulate, a tackffying compound and a hardenable 
resin, pumping the suspension into a subterranean for- 
mation and depositing the mixture within the formation 
whereby the tacWfying compound retards movement of 
at least a portion of the particulate within the formation 
upon flow of fluids from the subterranean formation and 
said hardenable resin subsequently consolidates at 
least a portion of said particulate within said formation. 
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